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1.0 INTRODUCTION

This Monthly ProgressReportcoversthe reportingperiod throughAugust2002, Phase
C/D, DetailedDesignandDevelopmentThroughLaunchPlusThirty Days, for selected
componentsand subsystemsof the Extreme ultraviolet Imaging Spectrometer(EIS)
instrument,hereafterreferredto asEIS InstrumentComponents.This documentcontains
theprogramstatusthroughthereportingperiodand forecaststhestatusfor theupcoming
reporting period. This document has been developed in accordancewith Data
RequirementsDescription887MA-002.

2.0 PHASEC/D SCHEDULE

Appendix A presentsthe EIS Instrument Componentsprogram schedule,reflecting
progressthrough August 26, 2002. The program schedulereflects activities through
PhasesC/D and launch. The programschedulereflects the one-yearlaunchdelay.The
detailedprogramscheduleis providedin AppendixA.

3.0 SUMMARY OFWORK ACCOMPLISHEDDURING REPORTINGPERIOD

During the month of August, the following work was accomplishedon the EIS
InstrumentComponents.

3.1 ScienceObjectives

During thereportingperiod, theNRL scienceteamworkedon generatingsimulatedEIS
datawhich will beuseful for betterunderstandingthe kinds of observationsEIS will be
ableto make,assessingdataprocessingandfile structureissuesanddevelopingtheIDL
softwarefor dataprocessingand anlysis.Completionof this datawill occurduring the
nextreportingperiod.

The NRL scienceteamis now makingpreparationsto supporttheEIS ScienceMeeting
which will beheldattheMSSLfacility in theUK, 18- 19November2002.

3.2 DesignPrinciples

3.2.1 HardwareDesign

Variousaspectsof the EIS hardwaredesignwereworkedduring thereportingperiod.A
summaryof theseactivitiesincludes:

• During the reporting period, NRL has been monitoring two parallel optical
coatingprocessesat GSFCandColumbiaUniversity. Eachorganizationhasbeen
performingtest coatingson witnessopticsand providing the resultsto NRL for
evaluationon performance.Resultsfrom Columbia achievedgood uniformity,
within the EIS specof +-1%, over the maskedhalf of 6" and 4" silicon wafers
exceptnearthe maskedgeandneartheouterperimeterof the wafers.Columbia
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attributedtheseedgeeffectsto shadowingby the maskedgeand theNRL holder
that slightly protrudeabovethewafer surface.Columbiaplansto modify themask
andholderto mitigatetheseedgeeffects,whichNRL hasapproved;

• NRL delivered the pathfinder Grating optic (F2) to GSFC for coating. The F2

grating was ruled 90 ° off axis and will serve as a test sample for the GSFC

coatings and subsequent testing of the LORT GSE at the Brookhaven facility to be

used during optics characterization;

• A site visit was made to the Columbia facility by Therese Errigo to review

contamination controls in-place at the coating facility and to make

recommendations prior to receiving flight optics. Discrepencies noted during the

visit were corrected prior to the close of the reporting period. Flight optics will be

provided to Columbia at the start of the next reporting period;

• Installed and tested the Large Optics Reflectance Turntable (LORT) at the

Brookhaven facility. The system was successfully integrated and tested inside the

chamber;

• The shipping container for the flight GRA was completed and precision cleaned;

• The flight model piece-parts are continued going through final drawing sign-off,

fabrication and QA inspection;

• Review of the mechanical grounding of the NRL provided assemblies was

conducted. Rework of various mechanical parts is currently underway;

• Life test continued on the DM Shutter assembly, having completed over 50

million cycles with no anomalies observed. The life test will require a total of 80

million cycles. The life testing is being performed at the Perdix facility in New

Hampshire;

• The brassboard MDE boards were successfully integrated to the Protomodel

Instrument Control Unit (ICU) at the Mullard Space Science Laboratory (MSSL).

The testing included a complete end-to-end testing of the ICU-MHC-Mechanisms

test.

3.2.2 Systems Engineering

Continued participation in weekly teleconference calls with MSSL and the University of

Birmingham, via a three-way calling scheme, to discuss EIS systems engineering issues.

Emphasis has now been placed on statusing the flight instrument program in the UK. The

flight structure panels are now under fabrication at McI_aren.

3.3 Documentation

3.3.1 Contract Documents

During the reporting peEiod the following documents were submitted:

• EIS Instruments Components Monthly Progress Report submitted in accordance

with 887MA-002
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• EIS Instrument Components Financial Management Report (533M) submitted in

accordance with DRD 887MA-003;

3.4 Meetings

• ICU-to-MHC integration at the MSSL facility in the UK, 1 - 9 August 2002.

4.0 SUMMARY OF WORK TO BE ACCOMPLISHED DURING UPCOMING

REPORTING PERIOD

During the next month, September 2002, the following work is scheduled to be conducted

on the EIS Instrument Components.

4.1 Science Objecti_, es

Continue to work the issues identified in the July Solar-B Operations Meeting held at

SAO and prepare for the November EIS Science Meeting.

4.2 Design Principles

The following work is proposed for the next reporting period:

• Multilayer coat a minimum one set of Mirror and Grating flight optics;

• Characterize a minimum one set of Mirror and Grating flight optics;

• Conduct the Pre-Environmental Review at NRL;

• Conduct Material Review Board meeting on SLA components.

4.3 Documentation

During the next reporting period, the following documentation is to be submitted:

• EIS Instrument Components Monthly Progress Report per 887MA-002;

• EIS Instrument Components Financial Management Report (533M) per 887MA-

003.

4.4 Meetings

The following meetings are planned for August:

• Pre-Environmental Review (PER) at the NRL facility on 17 September 2002.

5.0 TECHNICAL PROBLEMS AND IMPACT TO SCIENCE OBJECTIVES

At this time there are no significant problems identified that would impact the EIS

science objectives.
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6.0 SCIENCEINSTRUMENTINTERFACES

Table 1 presentsthe apdatedmass estimatesfor the EIS Instrument Components.

Table 1.EIS Instrument

ITEM

Primary Mirror

Grating
Filters

Slit/Slot/Shutter Assembly

Components Estimated Mass Figures

IACRONYM MASS TOTAL
(kg) (kg)

NRL Instrument Corn mnents

MIR 3.37

GRA 1.52

FFA & SEF 0.19

SLA 0.73

TOTAL

COMMENTS

5.81

Per NRL ICD

Per NRL ICD

Per NRL ICD

Per NRL ICD

7.0 CURRENT AREAS OF CONCERN

The following areas are of concern at this time to the EIS development program:

• The necessity to implement adequate contamination control in Japan upon

delivery of the EIS flight hardware to prevent contaminating the EIS optics.

• The NRL engineering team has completed a preliminary contamination model for

the FFA and front aperture of the EIS instrument. These results show that there

are serious concerns with contamination impacts from the spacecraft. NRL is

working with MSSL to inform the J-side of the concerns and recommendations.

8.0 COST SUMMARY

Cost data has been removed from the Monthly Report and included as part of the EIS

Instrument Components Financial Management Report (533M).

9.0 PROGRAM METRICS

Following the successftd completion of the EIS CDR, NRL is required to report on two

program metrics; progress on clearing CDR RIDs and schedule contingency. Figure 1

presents the current status of the RID clearance where it is showing, on a monthly basis,

the number of RIDs that require data to be submitted by NRL (Goal), the number of RIDs

for which NRL submitted data (Submitted) and the number of RIDs that have been

cleared by MSFC (Clealed).

Figure 2 is a graphic presentation of the total EIS Instrument Components program

funded schedule contin_:ency.
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Figure 1. CDR RID Clearance Summary
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Figure 2. EIS Instrument Components Program Schedule Contingency

10.0 RISK ASSESSMENT

Table 2 contains a listing of the top risks associated with the NRL EIS Instrument

Components program. The purpose of this list is to identify and track the top risks. Each

risk is assigned a probability figure, which can be described qualitatively as:

Term Notation

Impossible 0

Very unlikely

Unlikely

Moderately Unlikely

Moderately Probable
Probable

Very Probable

Certain

Unknown

2

4

6

9

10

99
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4 2

Priority
1

Probability

1

Table 2. Top Six Risks Associated with the NRL EIS Instrument Components
Event Effect Manatement

NRL has implemented schedule

contingency into the flight GRA

development program.

Failure of the flight Grating optic manufacturer

(Zeiss) to meet the delivery schedule,

Failure of the flight Grating optic manufacturer

(Zeiss) to meet the procurement specifications;

manufacturing defects.

Inability to maintain uniformity and reproducibility

iwhen applying the optical multi-layer coatings.

Subassembly failure during environmental testing

Late delivery will impact delivery of the

flight GRA assembly to the UK for EIS

Instrument integration.

Depending on degree of defects, optics

may be found to produce loss of

throughput, may be unusable for flight.

Loss of optical throughput

Delay in delivery while rework and retest

are underway.

NRL has placed three Grating optics on

order in accordance with the Grating

Procurement Specification. In addition,

iNRL has placed on order, with Zciss,

three optical blanks as hack-up optics to

minimize the procurement time.

1. There is currently a test

program underway where a

series of wafer samples are

undergoing the multi layer

coating process and then

evaluated for performance;

2. Three optics for both the

MIR and GRA are being

procared to allow for errors..

The program schedule currently contains

four weeks of schedule contingency for

the test program.

Notes

Zeiss has delivered two of the required three flight

optics. The third flight optic is currently under

fabrication. Delay in this delivery will have

minimal impact on the flight program

Zeiss has proven capabilities to meet the

procurement specifications for making the Grating

optics. NRL has received preliminary test data,

which shows the optics, are conforming to the

procurement specification.

NRL currently has two parallel coating evaluations

underway at GSFC and Columbia University. Data

has not yet been received from the Columbia

facility, however, the data from GSF'C is providing

increased confidence that GSFC can meet the

coating requirements.

7 EIS_Prog_Report37



_ority
5

Probability
I

Table 2. Top Six Risks Associated with the NRL EIS Instrument Components (Continued)
Event

Failure of an NRL delivered component to

integrate properly into the EIS Instrument

Effect

Delay in delivery of the EIS Instrument to

the J-side during rework and retest.

iLoss of total instrument throughput.Contamination of the EIS Instrument during

integration, test and early orbit.

Management

NRL has provided mass

models of the GRA, SLA and MIR

confirming the subassembly footprints

for inclusion into the EIS

model;

NRL has integrated the FFA

into the University of Birmingham

provided EM Clamshell assembly;

NRL has successfully

integrated the breadboard MDE Analog

and Digital PWA's to the MSSL

provided MHC EM power subsystem.

NRL is working with the UK
contamination team to ensure that

_adequate controls and design

modification are incorporated.

Notes

Under the current EIS Instrument design, the

_reliminary contamination model performed on

the FFA and front aperture of the instrument

shows a high probability of contamination from

the spacecraft. Evaluation of the witness mirrors

in the MTM structure at the completion of the

MTM testing showed acceptable levels, verifying

adequate handling techniques in place for the EIS
mstrument.

8 EIS_Prog_Report37



&

!

i

!
!

._..>.

0
-- 3

3

w.

0 O

0 0

mm

_o

Q ¢,D

I

I

-_1_

_ _nls _'2.

O.

i
IE

4_

O , "-..1

OIO 011_ --_

O ..a 0

J

I

i



_i

-i
I

4b

m m

=,-JL

O0 0000000000

_ -_ ,__°°

°°°°°°°°°°°°°°i°°_i°,
ooi:oooo;_o
O _ __

5"

O

"7

O,I

C_

n*

O

c-

T=

,r- I O,I

I'-:.

O40_

7O

o_
c_)

O4 O4

T-

&

g_

o

0B

E

GO

T- _r-

n," -7
c:_'o

o _i "_'_® "0

_i°°
i > e--

O _

E
_ _'- -_-O ®
• :_ _

_®_-_ m

1

,e- _ ,e- _--

8

i°
C4 _

_- nc

< _.

"- "- m.! T-

5

_,_ _ o_ ._

_ w _. ,_"

I

__" _O_





......................................................................................... .............................

B-

,0 !0 0 0 0 0 0 0

__o_ !_o _-'__ _ _"
_ _ 00 Cxl _ 0.1

0 ,- -- 0 0 0 _,_. 0 rg,(xl

_ _- _ 0







_- oo

oo!ooooo_

0
0

0

B

0

_,o

oN'N-._

_2_ _ _!

_._, T'_

• _g_ .,_
g'o

Oo --diCb 01 4_

_ m
" _g Ng

-- z z

_elN g

!

o oo o _o

I_I_Ol_,O _ I_

_,_ ,_. _

oo o_

olOlO o o

_oo_
_l _

0 0 0

_ooo



m
m

I|
-r

i

0 C, IO 0

o ,--_ _o
o_ _ _

0 0 _, _ _ ,,e.- i

_- 0 _ m 0 o m!m m m Imo

c-
O
c_

0
(,.)

_. _o
0,1 C_I

E

.0

oE.- _ _._

_._._ g Z.__'_,,_,_.___

_ _,_,_,_,_,_,_I_I_
_ _,_,_,_,_,_,_ _,_,_

oooo o oo_o °°°'-I Oi

_ _ _- _ _" _ _'_ _ o
_" 0 0 0 _- _ 0 _- 0 0 010 0 0 0

__ "__o_o_o_o _oo!o_ o__o,,_ oooo o

_' 0 0 0 0 I¢) 0 _ _' _' 0 0 0!0 0 0

0 O_ 0,,I _ 0 0

,o Zo o ._

i "°__ _o_o _,_

_,>_______,_____'_"

_,_ _ _ _,_,_
_,_ _ _ _,_,_

222_2



_: < '<i'< "_ "_ <

-_° _
- .e o o _!_

0

-o!,_

_-2_-

• - I--

,*A

<<<

NNN_

___88_ioooo oo_88

_,

LLI

Q)

O3

t-
O

•_- 1Z

O.

_g _ -

_i 0},o 0oo-" " ii-__ _-°,
E E

- _

_=

I_.,_ _.I_,_,_ _,_ :_

,"!. _,,,: _ _ _ _ _ _ _. _



4.3.5 EIS MLI fit check; FFA change-out

4.3.6 EIS instrument delivery to SIC

5 Operations

5,1 Mission Operations Definition and Planning

5.2 Mission Operations Support

5.3 EIS Coordinated Science Assessment

6 Product Assurance

6.1 Safety

6.2 Quality

6.3 Reliability
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